OCKETNO. 3802-126-27 CONT 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



IN RE APPLICATION OF:De-Chao YU, et al. 



Art Unit: 



1633 



SERIAL NO.: 



10/691,045 



Examiner: 



Maria Marvich 



FILING DATE: 



October 21, 2003 



FOR: 



CELL-SPECIFIC ADENOVIRUS VECTORS COMPRISING AN 
INTERNAL RIBOSOME ENTRY SITE 



AFFIDAVIT OF PRIOR INVENTION UNDER 37 CFR 1.131 



Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir: 

I, DE-CHAO YU, being duly sworn, depose and state: 

1 . This Declaration is submitted as evidence that the subject matter claimed in the above- 
identified application was reduced to practice by the present inventors prior to the 
publication of Chang et al (WO 99/25860). 

2. I understand that the Patent Application was filed on October 2 1 , 2003 with the United 
States Patent & Trademark Office by Piper Rudnick, and was accorded Serial No. 
10/691,045. 

3. Andrew Little and I are co-applicants of the above-identified patent application, and the 
inventors of the subject matter described and claimed therein. 

4. Throughout the time period from 1999 to 2001 , 1 was Vice President of Research at 
Calydon Corporation and was involved in and supervised all projects directed to 
development of adenovirus vectors, more specifically, Attenuated Replication-Competent 
Adenovirus ("ARCA") vectors for local and systemic treatment of cancer. One project 
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of cancer. One project that I supervised was specifically directed to development of 
ARCA vectors comprising an internal ribosome entry site or "IRES". 

5. In my role as Vice President of Research at Calydon Corporation, I supervised the work 
of Andrew Little who supervised the technical activities performed by Melissa Scott on 
the project directed to development of ARCA vectors comprising an internal ribosome 
entry site or "IRES". 

6. This Declaration is submitted as evidence that the subject matter claimed in the above- 
identified application was reduced to practice by the inventors of the instant application 
prior to the publication of Chang et al. as explained below. 

7. I have reviewed the presently pending claims numbered 59-88, as set forth in the 
amendments dated June 15, 2005 and October 12, 2005. 

8. Prior to the publication of Chang et al (WO 99/25860; published May 27, 1999), the 
inventors of the above-identified application conceived the invention as claimed in at 
least Claims 59-88 of U.S. Application Serial No. 10/691,045, as noted herein with 
respect to Exhibits 1-8, which are all dated prior to May 27, 1999. Note that the dates 

have been redacted from Exhibits 1-8. 

« 

9. Page 70-71 of Cell Genesys Notebook # 96 issued to Andrew Little, provides a copy of a 
memo to me, "DC" from Andrew Little "Andy" (Exhibit 1). The subject matter of the 
memo is "IRES Strategy" and it is dated December 31, 1998. The memo describes the 
IRES strategy that was implemented in the experiments summarized in the subsequent 
pages of notebooks issued to Andrew Little and Melissa Scott. The memo states that the 
purpose of the project is to regulate expression of both the Ela and Elb genes using a 
single tissue specific promoter. Both the ECMV and VEGF IRES are referred to in the 
memo. 

10. The memo makes reference to a strategy for cloning a platform plasmid for constructing 
Ad mutants that express IRESs. The cloning strategy is summarized in a hand written 
diagram found on page 72 of Genesys Notebook # 96 issued to Andrew Little (Exhibit 2). 



SANF1V345998.1 
306229-166 



The experimental details for cloning the platform plasmid and constructing Ad mutants 
that express IRESs are found on pages 73-1 17 of Cell Genesys Notebook # 96 issued to 
Andrew Little (Exhibit 3). The notebook pages describe the construction of two vectors 
in which the expression of the adenoviral El a gene is under operative control of either a 
probasin or CMV promoter and expression of the adenoviral Elb gene is under operative 
control of an ECMV IRES. 

Page 1 17 of Cell Genesys Notebook # 96 states "cloning turned over to Melissa Scott". 
(Exhibit 3). 

Page 1 14 of Cell Genesys Notebook # 99, issued to Melissa Scott states that the goal of 
the experiment is to regulate expression of both the El A and the El B gene using a single 
tissue specific promoter and that to do so an internal ribosome entry site or (IRES, an 
internal entry point for initiation of translation by eukaryotic ribosomes) must be cloned 
between the 2 genes. Both the EMCV and VEG-F IRESs are described. Page 1 14 
further states "Picking up project in the beginning where Andy left off (Exhibit 

4) . 

Pages 1 15-1 19 of Cell Genesys Notebook # 99, summarize the construction of an 
adenoviral platform plasmid which has the El A and El B genes separated by an EMCV 
IRES and use of the platform plasmid to make adenoviral vectors which include two 
different promoters, the probasin ("PB") or cytomegalovirus ("CMV") promoter (Exhibit 

5) . The experiments detailed by Melissa on pages 116-119 confirm the presence of the 
IRES in two clones prepared by Andrew Little. 

The experiments detailed by Melissa Scott on pages 1 19 and 121 of Cell Genesys 
Notebook # 99 (Exhibit 6), describe addition of a CMV promoter to the adenoviral 
platform plasmid. The experiments detailed by Melissa on page 120 and describe 
addition of a probasin promoter to the adenoviral platform plasmid. (Exhibit 6). 

Pages 133-134 of Cell Genesys Notebook # 99, issued to Melissa Scott summarize the 
analysis of constructs and confirmation of the insertion of the CMV and probasin 
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promoters (Exhibit 7). Five out of eight constructs were demonstrated to have the 
promoter in the correct orientation (page ***; Exhibit 8). 

17. It should be noted that any date blocked out in Exhibits 1-8 were prior to the publication 
date of the Chang et ah (WO 99/25860), published May 27, 1999. 

I hereby declare that all statements made herein of my own knowledge are true and that all 
statements made on information and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States 
Code and that such willful false statements may jeopardize the validity of the application or any 
patent issued thereon. 

Signed at$LjJ^4^ ? CJL^nn^ , this2^day of , 2005^ 




Before me, a Notary Public for said County, personally appeared DE-CHAO YU, known to me 
to be the person who executed the foregoing affidavit and acknowledged it to be his act and 
deed. 




DE-CHAO YU 





COUNTY OF _^w£ 
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Witness my hand and seal this 
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TO: DC 

FROM: ANDY 

SUBJECT: IRES STRATEGY 

DATE: 

CC: 



Introduction 

The purpose of the project is to regulate the expression of both the El a gene and 
the Elb gene using a single tissue specific promoter. One approach is to engineer both 
genes to be expressed in one mRNA. To insure efficient translation of the second cistron, 
an internal ribosome entry site will be cloned between the two genes. After reviewing 
relevant literature, I determined that two IRESes may be suitable. The first IRES is from 
encephelomycarditis virus (EMCV). The EMCV IRES has been, well characterized. 
Researches have delineated the essential bases, and it is commercially available from 
Novagen (Madison, WI). Others have used the EMCV IRES in gene therapy studies 
using replication defective retroviruses and adenoviruses. The second IRES selected is 
from the mouse VEG-F gene. Several genes that regulate cell proliferation and promote 
cell transformation, like fibroblast growth factor and insulin growth factor, contain 
IRESes. One hypothesis for why cellular proliferation genes contain IRESes is that cap- 
dependent translation is not efficient under hypoxic conditions. Huez et al. (1998) 
recently described a truncated 163 base IRES from a differentially spliced VEG-F 
mRNA. Their work showed that this IRES was more active than the full length VEG-F 
IRES and had activity in human cells. A human VEG-F IRES was also recently 
described. However, it has two independent elements that total 700 bases. 

Platform Plasmid Construction 

I have attached a strategy for cloning a platform plasmid for constructing Ad 
mutants that contain IRESes. The first step is to create a deletion in CN306, a plasmid 
derived from pXC.l lacking the Ela promoter, that removes the E1B promoter and Ela 
poly A signal, but leaves the Ela and Elb coding regions intact. This can be 
accomplished by overlap PCR (see attached). Primers A and C amplify a 288 bp 
fragment, and primers B and D amplify a 396 bp fragment. Primers C and D were 
designed to contain 15 b of homology to each other so that the two PCR products could 
be annealed. This 15 bp region of homology also contains a unique Sal I site that will be 
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used to clone in the IRESes. The Sal I site has been engineered so that IRES inserts will 
be placed 6 bases (or 2 amino acids) upstream of the Elb translation initiation codon. The 
overlap product (669 bp) will then be digested with Xba I and Kpn I and cloned into 
similarly cut CN306. All together, these manipulations delete about 118 bp of 
endogenous Ad sequence. Once the platform plasmid has been engineered, viruses can be 
generated by homologous recombination with Ad right hand end plasmids in 293 cells. 

EMCV IRES 

The EMCV IRES can be cloned from a commercially available plasmid (pCITE- 
3) using PCR. I suggest using pCITE-3 as a template because the IRES has been 
modified for optimal performance. Primers E and F amplify a 519 bp IRES fragment with 
Sal I ends that can be ligated into the platform plasmid described above. The EMCV 
IRES contains a pyrimidine rich tract of bases near its 3* end that are important for its 
activity. This pyrimidine tract will be 27 bases (9 amino acids) from the Elb initiation 
codon, 

VEG-F IRES 

Since the VEG-F IRES is only 163 bases, it may be possible to synthesize it with 
Sal I linkers. Because this IRES is from an alternatively spliced mRNA and cloning it 
would require several steps, synthesizing it may save us valuable time. The proposed 
sequence is attached. Once synthesized, the IRES could be easily cloned into the platform 
described above. 

Intellectual Property Issues 

One issue that needs to be considered before beginning the project is if patents 
applications have been filed on any of these IRESes. If so, do we need to license the 
IRESes? Or, do we proceed anyway to assess project feasibility before negotiating 
licensing terms? I suggest that we do a comprehensive intellectual property search. 
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SENSE PRIMER. 

£ ' ACGTAOTC^AGCGCAGAGGCTTGGGGCAGCCGAGCGGCAGCCA 

GGCCCCGOCCCGGGCCTCGGTTCCAGAAGGGAGAGGAGCCCGCCAAGGCG 
CGCAAGAGAGCGGGCTGCCTCGCAGTCCGAGCCGGAGAGGGAGCGCGAGC [< *>S L 
CGCGCCGGCCCCGGACGGCCTCCGAAACC^G]GTCGAC ACGTA "J 
ANT1SENSE PRIMER ST^T" c° bofo 

^ TACGT GTCGACCATGGTTTCGGAGGCCGTCCOGGGCCGGCGCGGCTCGCG 
CTCCCTCTCCGGCTCGGACTGCGAGGCAGCCCGCTCTCTTGCGCGCCTTGG 
CGGGCTCCTCTCCCTTCTGGAACCGAGGCCCGGGCCGGGGCCTGGCTGCCG 
CTCGGCTGCCCCAAGCCTCTGCGCTGTCGACnACGT 3 
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IRES GLbNIKG OUGOS 
Amplification of EMC VIRES from Novage n pCITE-3a(+) vector 
Sense 

^.^t/T?) GAC GTC G AC ATC GTG TTT TTC AAA GG A A (pClTE sequence 9 to 27 ) 2& 
Antisense 

£g} GAC GTC GAC TAA TTC CGG TTA TTT TCC A (pCITE sequence 491 to 509) ^£ > 
Amplification of El a/El b intergenic region 
Sense 

Primer A n cT 
<3£) CCT GAG ACG CCC GAC ATC ACCTGT G (Ad sequence 1314 to 1338) ^ 

TGCTGA ATG GTC GAC ATG GAG GCT TGG GAG (Ad sequence 1714 to 1728 ) 
Antisense 

Primer B v 

iO AAC CGG TCT CCA CAG ATG CAT G (Ad sequence 2070 to 2094) 2^ 

Primer C ^ ^ . 

;TG GAC CAT TCA GCA AAC AAA GGG GTT AAC (Ad sequence 1572 to 1 586) V> 

Mouse VEG*F oligos to reconstruct SP 163 ^ 



Senseprimers 



©ACG TAG TCG ACA GCG CAG AGG CTT GGG GCA GCCGAG CGG CAG CCA 
GGC GCC GGC CCG GGC CTC GGT TCC AGA AGO GAG AGG AGC CCG CCA 



a 

o 

/ 



AGG CGC GCA AGA GAG CGG GCT GCC TCG CAG TCC GAG CCG GAG AGG GAG CGC GAG ^ 
CCG CGC CGG CCC CGG ACG GCC TCC GAA ACC ATG GTC GAC ACG TA 

Antisense primere 

^ TAC GTG TCG ACC ATG GTT TCG GAG GCC GTC CGG GGC CGG CGC GGC TCG CGC TCC ^ ^ ft ^^ 
\j) CTC TCC GGC TCG GAC TGC GAG GCA GCC CGC TCT CTT GCG C 



rffr&CC TTG GCG GGC TCC TCT CCC TTC TGG AACCGA GGC CCG GGC CGG GGC CTG GCT c „ 
Vi^GCC GCT CGG CTG CCC CAA GCG TCT GCG CTG TCG ACT ACG T 



notes - underlined regions indicate homology used for overlap PCR 
bold regions indicate added restriction sites (e.g. Sail) 
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99.120.2. RV Primer PinAI (Anneals to 535-548 in pCMVB, Clontech) Tm= 42C 
5'- CTA GCA ACCGGT CGG TTC ACT AAA CG-3' 
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CP632. CP306 + Probasin promoter obtained from CP25 1 digested 
* JO with PinAI. Control Protein- E1B promoter and El A poly 
<?<?. 137 A signal present, no IRES. F y 
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CP633: CP306 + CMV promoter amplified from pCMVbeta (Clontech) 
* ! with PinAI 5 ' and 3 'ends for ligation. Control Protein- E1B ' 



<W. I3<? promoter and El A poly A signal present, no IRES. 
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